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•What is it new in version 2.0

�$�UHRUGHULQJ�RI�WKH�ELWV�WR�UHIOHFW�WKH�ZD\�WKH
$/3+$V�VHH�WKHP
�$Q�H[SODQDWLRQ�RI�WKH�E\WH�RUGHULQJ
�$�UHYLVLRQ�RI�WKH�KHDGHU�DQG�WUDLOHU�IRU�WKH
%52$'&$67(5�WR�),&�WUDQVIHUV
�$�UHYLVLRQ�RI�WKH�PHDQLQJ�RI�VRPH�ILHOGV�RQ
KHDGHU��WUDLOHU�DQG�GDWD

•Why Revision 2.0

�7R�VKRZ�WKH�RQJRLQJ�GLDORJ�DPRQJ�WKH
SHRSOH�LQYROYHG���6SHFLILFDOO\�EHWZHHQ�-�
/LQQHPDQQ�DQG�P\VHOI
�7R�KDYH�D�FORVHU�³ILQDO´�SURWRFRO
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G Link
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L1
PROTOCOLS for the FCSL

FRAME 1 SYNC  CODE SYNC

2 DATA  TYPE FE  ADDRESS HEADER

3

4
DATA

5

6

7 LONGITUDINAL  PARITY PARITY

FRAME 1

2

3
DATA

4

5

6

7 LONGITUDINAL  PARITY PARITY

FE  to  BROADCASTER

BROADCASTER to TM (L1)
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L2
PROTOCOLS for the FCSL

FRAME 1 SYNC  CODE

2 DATA  TYPE FE  ADDRESS

3 TURN  NUMBER

4 CROSSING # TAG # of OBJECTS

5 DATA

N DATA

N+1 LONGITUDINAL  PARITY
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L1  DATA

Assignment of Frames and Fields

)&6/�EHWZHHQ�&)7�)(�DQG�%52$'&$67(5

Seven (L1)  frames of 20 bits each.  Use 16B/20B code. CFT/CPS  L1

b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15

SYNC CODE

DATA TYPE CODE FE SECTOR ADDRESS HEADER

TOTAL NUMBER OF HITS # OF PHOTONS ISOLATED TRACKS

# OF TRACKS PT1 # OF TRACKS PT2 # OF TRACKS PT3 # OF TRACKS PT4 NO PS

# OF TRACKS PT1 # OF TRACKS PT2 # OF TRACKS PT3 # OF TRACKS PT4 

# OF TRACKS PT1 # OF TRACKS PT2 # OF TRACKS PT3 # OF TRACKS PT4 

LONGITUDINAL PARITY

ISOLATED TRACKS b12 ISO
b13 eISO
b14, b15 Pt of ISOLATED TRACK

6 tracks per Pt bin
24 maximum number of tracks

H  PS

L  PS

Track information limited to:
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L1  DATA

Assignment of Frames and Fields

)&6/�EHWZHHQ�%52$'&$67(5�DQG
/�&)770

CFT/CPS  L1

b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15

TOTAL NUMBER OF FIBERS HIT

V P Pt  BIN V P Pt  BIN V P Pt  BIN V P Pt  BIN

V P Pt  BIN # OF ELECTRON CANDIDATES

# OF TRACKS PT1 # OF TRACKS PT2 # OF TRACKS PT3 # OF TRACKS PT4 NO PS

# OF TRACKS PT1 # OF TRACKS PT2 # OF TRACKS PT3 # OF TRACKS PT4 

# OF TRACKS PT1 # OF TRACKS PT2 # OF TRACKS PT3 # OF TRACKS PT4 

LONGITUDINAL PARITY LONGITUDINAL PARITY

ISOLATED TRACKS V Valid
P PS/ Not PS
Pt BIN Pt of ISOLATED TRACK

15 tracks per Pt bin
48 maximum number of tracks

Track information limited to:

H  PS

L  PS
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L1  DATA

Assignment of Frames and Fields

)&6/�EHWZHHQ�)(�/�)36��DQG
%52$'&$67(5

b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15

F 1 SYNC  CODE

F 2 DATA  TYPE FE  ADDRESS

F 3 # of Match High Threshold  U Clusters # of Unmatch High Threshold  U Clusters

F 4 # of Match Low Threshold  U Clusters # of Unmatch Low Threshold  U Clusters

F5 # of Match High Threshold  V Clusters # of Unmatch High Threshold  V Clusters

F6 # of Match Low Threshold  V Clusters # of Unmatch Low Threshold  V Clusters

F7 LONGITUDINAL  PARITY

Fig.7 Data Fields for L1 Transfers between the FPS and the BROADCASTER.

Case requiring ONE Fast Cooper Serial Links per FE Board but more coding

U/V  indicate the orientation of the fibers
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b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15

F1 # of Match High Threshold U Clusters # of Unmatch High Threshold U Clusters

F2 # of Match Low Threshold U Clusters # of Unmatch Low Threshold U Clusters

F3 # of Match High Threshold V Clusters # of Unmatch High Threshold V Clusters

F4 # of Match Low Threshold V Clusters # of Unmatch Low Threshold V Clusters

F5

F6

F7

Fig. 8 Data tranfer from the BROADCASTER to the L1FPSTM

Longitudinal Parity

L1  DATA

Assignment of Frames and Fields

)&6/�EHWZHHQ��%52$'&$67(5��DQG
/�)3670

U/V  indicate the orientation of the fibers
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L2  DATA

Assignment of Frames and Fields
)&6/�EHWZHHQ��)(�&)7�DQG�%52$'&$67(5

b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15

F1 SYNC  CODE

F2 DATA  TYPE FE  ADDRESS

F3 TURN  NUMBER

F4 CROSSING  NUMBER ISO #  OF  OBJECTS

CASE A:  AN ISOLATED TRACK

F 5 PLS PHS Φ VALUE (one of 44) eISO S Pt BIN EXTENDED Pt

F 6 LONGITUDINAL PARITY LONGITUDINAL PARITY

CASE B;  NO ISOLATED TRACK(S)

F5 N1 N2 N3 N4

F 6 PLS PHS Φ VALUE (one of 44) eISO S Pt BIN EXTENDED Pt

F 6+N PLS PHS Φ VALUE (one of 44) eISO S Pt BIN EXTENDED Pt

F 7+N LONGITUDINAL PARITY LONGITUDINAL PARITY

Fig. 11 Data Fields for L2 Transfers between the CFT FE and the BROADCASTER

PSL If set, the track is associated with a Low Threshold PS cluster
PSH If set, the track is associated with a High Threshold PS cluster
eISO If set, this track corresponds to a candidate for an isolated electron
S Sign of the Pt of the track
Φ value Relative address of the fiber from layer H that belongs to the track.
Pt BIN One of four Pt ranges to which the track belongs
EXTENDED Information to give a finer Pt range within the one defined by the

Pt BIN.
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L2  DATA

Assignment of Frames and Fields
)&6/�EHWZHHQ��)(�&36��$;,$/�DQG

%52$'&$67(5

b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15

F1 SYNC  CODE

F2 DATA  TYPE FE  ADDRESS

F3 TURN  NUMBER

F4 CROSSING  NUMBER #  OF  OBJECTS

F 5 PSL PSH T N/S CLUSTER ADDRESS S Pt BIN CLUSTER WIDTH

F 5+N PSL PSH T N/S CLUSTER ADDRESS S Pt BIN CLUSTER WIDTH

F 5+N+1

Fig. 12 Data Fields for L2 Transfers of CPS AXIAL data to the BROADCASTER

LONGITUDINAL PARITY

PSL If set the cluster is a Low Threshold PS cluster
PSH If set the cluster is a High Threshold PS cluster
T If set there is a track associated with this cluster
N/S Gives information about the Z position of the cluster
C. ADDRESS Relative address of the "first" element of the cluster.  One

of 16.
S Sign of the Pt of the track associated with the cluster
Pt BIN One of four Pt ranges to which the track associated with the

cluster belongs
C. WIDTH Cluster width, the maximum width is 8 elements.
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L2  DATA

Assignment of Frames and Fields
)&6/�EHWZHHQ��)(�&36��67(5(2�DQG

%52$'&$67(5

b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15

F1 SYNC  CODE

F2 DATA  TYPE FE  ADDRESS

F3 TURN  NUMBER

F4 CROSSING  NUMBER #  OF  OBJECTS

F 5 CLUSTER ADDRESS U/V PSH PSL CLUSTER WIDTH

F 5+N CLUSTER ADDRESS U/V PSH PSL CLUSTER WIDTH

F 5+N+1

Fig. 12 Data Fields for L2 Transfers of CPS STEREO data to the BROADCASTER

LONGITUDINAL  PARITY

C. ADDRESS  Relative address of the "first" element of the cluster. One
of  256

C. WIDTH Cluster width, the maximum width is 8 elements.
U/V Orientation of the PS strips.
PSH If set the cluster is a High Threshold cluster
PSL If set the cluster is a Low Threshold cluster
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L2  DATA

Assignment of Frames and Fields

)&6/�EHWZHHQ��)(�)36��DQG�%52$'&$67(5

b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15

F1 SYNC  CODE

F2 DATA  TYPE FE  ADDRESS

F3 TURN  NUMBER

F4 CROSSING  NUMBER #  OF  OBJECTS

F 5 CLUSTER ADDRESS U/V PSH PSL CLUSTER WIDTH

F 6 MIP BIT PATTERN

F 5+2N CLUSTER ADDRESS U/V PSH PSL CLUSTER WIDTH

F 6+2N MIP BIT PATTERN

Fig. 13 Data Fields for L2 Transfers from FE FPS to BROADCASTER
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PROPOSALPROPOSAL

Protocol for

BROADCASTER to FIC Transfers

It is assumed that the Glink implemented by HP
in its HDMP-1012,14 chip set is followed.

The Operating Mode is

      �   M20SEL     1  Y  20 bit data (20 bit mode)
      �   FLAGSEL  0  Y  error checking

The Data Frame Structure  is as follows

DATA  STATUS FLAGSEL D-FIELD C-FIELD
TRUE 1 D0-D19 1011

INVERTED 1 D0-D19 1000

D0  is the LEAST significant bit
D0 is the FIRST bit to be transmitted
D0-D7 is the LEAST significant byte
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PROPOSALPROPOSAL

Protocol for

BROADCASTER to FIC Transfers

D0 D1 D15 D16 D17 D18 D19

BEGINNING of RECORD 1 0 0 0
FIRST  FRAME  of  HEADER

HEADER FRAME 0 0 1 0

DATA  FRAME 0 0 0 1

END  of  RECORD 0 1 0 0
LONGI TUDINAL  PARITY

ALL (Header, Data, Trailer) FRAMES 
FOLLOW the 

DATA  FRAME  STRUCTURE

Normal  Data
Extended

Data

The following transparencies will show only the
“normal data”.
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PROPOSALPROPOSAL

Protocol for

BROADCASTER to FIC Transfers

Byte  0 Number of objects

D8-D11 Header Length

Frame
# 1

Record
Length
Information Byte  1

D12-D15 Object Length

Byte  0 Source ID as in [3]Frame
# 2

Module Id
and
Crossing #

Byte  1 Bunch # as in [3]

Frame
# 3

Turn # Turn #

Byte  0 Processing FormatFrame
# 4

Parameters
Byte  1 Global Error Code

Field Assignments in the Header

Byte  0 Bunch # as in [3]Frame
# 1

Repeated
Information

Byte  1 Source ID as in [3]

Byte  0 Longitudinal ParityFrame
# 2

Parity
Byte  1 Longitudinal Parity

Field Assignments in the Trailer
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([SODQDWLRQ�RI�)LHOGV�LQ�+HDGHU�DQG�7UDLOHU

Number of Objects
Number of objects with valid data.
It does not include Header, Trailer
or Filler Frames.

Min = 0, Max = 255
Header Length

Number of 32bit words use in the
Header.

Min = 2, Max = 17
Object Length

Number of 32bit words required 
for the object.  All objects within a
transmission record have the same
Length.

Min = 1, Max = 15

NOTE.-
The Header Length and the Object Length are

 coded in the same byte !

PROPOSALPROPOSAL
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PROPOSALPROPOSAL

Why Split one Byte 
for Header and Object Length ?

+  Decreases the minimum Header Length to 
2 long words from 3

+ Saves a minimum of 48ns in transmission time

+ Simplifies the Broadcaster logic

+ All needed information is present

Why NOT ? 

+ The software needs to deal with split fields.

+ At least three operations are required:
Two MASK operations
One DIVIDE operation (by 16)
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PROPOSALPROPOSAL

BROADCASTER to FIC Transfers

ERROR  CODES

%,7 (5525 * /

� (UURU�'HWHFWHG���8VH�'DWD�DW�2ZQ�5LVN� G

� 0D[LPXP�QXPEHU�RI�FRQVHFXWLYH�SDULW\
HUURUV�UHDFKHG

G

� 0D[LPXP�QXPEHU�RI�FRQVHFXWLYH
)UDPH�6\QF�HUURUV�UHDFKHG

G

� 0D[LPXP�QXPEHU�RI�FRQVHFXWLYH�%LW
6\QF�HUURUV�UHDFKHG

G

� 3DULW\�(UURU�GHWHFWHG G G

� )UDPH�6\QF�(UURU�GHWHFWHG G G

� %LW�6\QF�(UURU�GHWHFWHG G G

� 7HVW�'DWD��QR�UHDO�GDWD� G



12/14/19980DQXHO�,��0DUWLQ

20

L2  DATA

Assignment of Frames and Fields

*/LQN�EHWZHHQ�%52$'&$67(5�DQG
/�&)7SS���),&�

F # LW# D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15

1 1 OBJECT  COUNT 1 1 0 0 1 0 0 0

2 1 SOURCE  ID CROSSING  NUMBER

3 2 TURN  NUMBER

4 2 PROCESSING  FORMAT GLOBAL  ERROR  CODE

5 3 # of Tracks in Pt bin 1 # of Tracks in Pt bin 2

6 3 # of Tracks in Pt bin 3 # of Tracks in Pt bin 4

7 4 ERROR CODE HPS LPS ISO eISO S Pt BIN EXTENDED Pt VALUE

8 4 FE BOARD # (address) Φ ADDRESS

n-1 n/2 CROSSING  NUMBER SOURCE  ID

n n/2 LONGITUDINAL PARITY LONGITUDINAL PARITY

Fig. 18 Fields assignments for data transfers from the BROADCASTER to 
the L2CFTpp and the L2STTpp FICs.

NOTE
n is the number of long words in the record excluding the three in the header.

Number of  Tracks is limited to:   a MAXIMUM of 48 per Pt Bin

                              a TOTAL MAXIMUM of 48
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L2  DATA

Assignment of Frames and Fields

*/LQN�EHWZHHQ�%52$'&$67(5�DQG
/�&36SS���),&�

>$;,$/@

F # LW# D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15

1 1 OBJECT  COUNT 0 1 0 0 1 0 0 0

2 1 SOURCE  ID CROSSING  NUMBER

3 2 TURN  NUMBER

4 2 PROCESSING  FORMAT GLOBAL  ERROR  CODE

5 3 ERROR CODE PSH PSL T S Pt BIN CLUSTER WIDTH

6 3 FE BOARD ADDRESS N/S CLUSTER ADDRESS

n-1 n/2 CROSSING  NUMBER SOURCE  ID

n n/2 LONGITUDINAL PARITY LONGITUDINAL PARITY

Fig. 19. Data Fields for CPS AXIAL BROADCASTER to L2CPS Transfers.
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L2  DATA

Assignment of Frames and Fields

*/LQN�EHWZHHQ�%52$'&$67(5�DQG
/�&36SS���),&�

>67(5(2@

F # LW # D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15

1 1 OBJECT  COUNT 0 1 0 0 1 0 0 0

2 1 SOURCE  ID CROSSING  NUMBER

3 2 TURN  NUMBER

4 3 PROCESSING  FORMAT GLOBAL  ERROR  CODE

5 4

6 4

7 4 ERROR CODE PSH PSL CLUSTER WIDTH

8 4 FE BOARD ADDRESS U/V CLUSTER ADDRESS

n-1 n/2 CROSSING  NUMBER SOURCE  ID
n n/2 LONGITUDINAL PARITY LONGITUDINAL PARITY

Fig. 20. Data Fields for CPS STEREO BROADCASTER to L2CPS Transfers.
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L2  DATA

Assignment of Frames and Fields

*/LQN�EHWZHHQ�%52$'&$67(5�DQG
/�)36SS���),&�

F # LW # b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15

1 1 OBJECT  COUNT 0 1 0 0 1 0 0 0

2 1 PROCESSOR  ID CROSSING  NUMBER

3 2 TURN  NUMBER

4 2 PROCESSING  FORMAT GLOBAL  ERROR  CODE

7 4 ERROR CODE PSH PSL CLSTR WIDTH

8 4 FE BOARD ADDRESS U/V N/S CLSTR ADDRESS

9 5 MIP  BIT  PATTERN

10 5

n-1 n/4 CROSSING  NUMBER PROCESSOR  ID

n n/4 LONGITUDINAL PARITY LONGITUDINAL PARITY

Fig. 21. Data Fields for FPS:  BROADCASTER to L2FPS Transfers.

Note that each cluster requires three (3) full frames to carry the desired
information.  Following the rule of data being always transferred by long
words, this implies that each cluster information is encoded into four (4)
frames.


